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Density has been considered a suitable parameter to define wood 
quality. However for some end uses it does not represent the quality 
grades. For instance, for structural applications, it is more adequate to 
have a grade of wood quality based in terms of strength and stiffness.
In this work, both density and stiffness were proposed as indices for 
assessing wood quality of maritime pine for structural timber. the 
transverse elastic properties of both early and latewood and their spa-
tial variability were determined in 750 specimens taken from five trees, 
aged from 60 to 68 year-old, harvested in Portugal central region.
X-ray microdensitometry measurements were carried out to as-
sess the local density of wood, as well as the respective dimensions 
and fractions of the earlywood and the latewood layers within the 
growth rings.
tensile tests at the growth ring scale were carried out. Specimens 
with nominal dimensions of 50(r)x5(t)x2(L) (mm) were tested on 
an Instron 5848 Microtester machine under a displacement rate of 
0.2 mm/min. these tests were coupled with digital image correla-
tion technique for assessing strain fields across the region of inter-
est. Images were recorded by means of an 8-bit Baumer Optronic 
FWX20 camera (1624x1236 pixels, pixel size of 4.4 μm) coupled with 
a telecentric lens tC 2309.
With this study, it is intended to develop methodologies for quanti-
fying the variability of maritime pine wood within the stem. Assess-
ing this spatial information can be of major importance for wood 
modelling and end-user applications.
Keywords: Wood quality, density, transverse elastic properties; 
earlywood; latewood; variability; maritime pine.
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the Central African wood sector is characterised by a steady but 
sometime short-lived commercialisation of new timber species 
on the local market as well as for regional or international trading. 
Wood manufacturers must identify the most suited species accord-
ing to their own processing constraints in relationship with the spe-
cific wood properties of the selected species. According to these 
operators, wood variations quite only correspond to differences 
between species.
However, important variations of physical and mechanical proper-
ties are observed on sawn timber, leading to bitter technological 
problems during processing. Some reference characteristics cur-
rently used to qualify technological behaviour of tropical species 
have been determined according to international standards or spe-
cific CIrAD’s standard sampling procedure.
the analysis of the variations of some of these properties (shrink-
ages, fibre saturation point, hardness, Young’s modulus) brought out 
the respective effect of several factors: basically, type of botanical 
species, but also differences between trees (linked to any diameter 
and age effect, even if very often, trees age is not known), and vari-
ations inside trees.
Inter-species variations are frequently very high, but for some Cen-
tral African timbers (i.e. Cylicodiscus gabunensis / OKAN, Pterocarpus 
soyauxii / PADOUK, Staudtia stipitata / NIOVe), intra-species variations 
can be higher. In particular, it is usually considered that intra-trees vari-
ations have not to be taken into account for timber from natural forest, 
and only concern plantations species. However, high variations inside 
trees have been observed for some species explaining some techno-
logical problems occurring during processing.
these results shown that the study procedures to qualify tropical 
woods from plantations in one hand, and tropical woods from nat-
ural forests in the other hand, can be quite similar in some cases. 
Intra-species wood variations of timber from natural forest must be 
taken into account to improve appropriateness between their qual-
ity and their potential utilisation.
Keywords: tropical wood; Central Africa; Wood Variability; 
Shrinkages; Fibre Saturation Point, Hardness, Young’s modulus
 oP237 
Efficiency of pruning and  
thinning for three different 
eucalypt species managed for high 
value wood production
Jorge Luis Monteiro de MAtOS1, Leif NUttO1, Karine BeLLON1, 
Graziela Batista VIDAUrre2
1 Federal University of Paraná (UFPr), Department for Forest engeneering and technology, 
Curitiba-Pr, Brazil
2 Federal University of espirito Santo (UFeS), Department of Forest engeneering  Alegre-eS, Brazil
lnutto.ufpr@gmail.com
Partially future demand of valuable hardwoods can be covered by 
plantation grown hardwoods with management dedicated to high 
quality sawlog production. Due to specific self-pruning of the genus 
eucalyptus, high quality in short rotation plantations with relatively 
low target diameter can only be reached by implementing intense 
pruning strategies. the quality of wood products based on euca-
lypts at the world market is promising and might be judged as to be 
similar or superior to hardwood species. In a specific sawlog man-
agement regime an effective pruning system is essential for high 
value wood production. Short rotations and rather low target diam-
eters make it absolutely necessary to concentrate the inner knotty 
core to a very small region around the pith.
In southern Brazil a considerable area of eucalypt plantations are 
managed for high value sawlog production. Wider initial spacing, fre-
quent thinnings and several pruning regimes are applied to guaran-
tee high value wood production. the tree growers wanted to know 
the size of the knotty core that can be expected for the different ge-
netic materials when a standardized management system is applied.
From these areas 3 genetic materials have been selected. e.grandis 
and e.dunnii from seeds as well as a cloned hybrid of e.saligna x 
e.grandis, all managed after the same system:
Final Program,
Proceedings 
and abstracts book
www.iufro2012.org
international union 
oF Forest research 
organizations
8 › 13 July’12 - estoril congress centre, lisbon, Portugal
2012 iuFro
conFerence
Forest Products
diVision 5
2Centro de Estudos Florestais (CEF)
organizing entities
Coordinator
Andrew Wong, Malaysia
Deputies:
Jamie Barbour, United States 
Dave Cown, New Zealand 
Pekka Saranpää, Finland
DIVISION 5 - FOreSt PrODUCtS
Conference Chair 
Pekka Saranpää (Finland)
Conference Co-Chair 
Jamie Barbour (USA)
Scientific Committee 
Andrew Wong (Malaysia) 
Dave Cown (New Zealand) 
Helena Pereira (Portugal) 
Jamie Barbour (USA) 
Jerry Winandy (USA)
INTERNATIONAL ORGANISING 
COMMITTEE
LOCAL ORGANISING COMMITTEE
Chair 
Helena Pereira 
Vice-rector of the technical University of Lisbon, full professor 
of ISA (School of Agronomy), president secretary of the Forest 
research Centre/ Centro de estudos Florestais (CeF).
Jorge Gominho,CeF, ISA 
Isabel Miranda, CeF, ISA 
Sofia Knapic, CeF, ISA 
Francisca Lima, AIFF (Competitiveness  
and technology center for forest industries) 
Pedro Cardoso, tHe (local PCO)
Technical Board
Francisca Lima, AIFF 
Jorge Gominho, CeF, ISA 
Sofia Knapic, ISA 
Luis Leal, ALtrI 
Susana Silva, Cortiçeira Amorim 
Susana Carneiro, Centro Pinus 
José Manuel Nordeste, rAIZ
Congress Agency and PCO 
Organizing Committee Support
tHe – the House of events 
Office contact +351 22 8348940 
Contact at Conference Centre +351 21 464 6204
5the Scientific Committee wishes to encourage scientists to display outstanding posters 
during the IUFrO Division 5 conference.
An Awarding Body will evaluate all the posters exhibited during the poster sessions, 
based upon the following selection criteria:
1. Presentation: layout (attractiveness, legibility, creativity) 
2. Content: innovative ideas and value of subject matter 
3. Presenter’s ability to convey the message
the awards will be presented at the Conference dinner, on July 11 and consist  
of a certificate and a gift sponsored by 3DCork – www.3dcork.com
best Poster aWards
acknoWledgments
GOLD SPONSOR
OFFICIAL AIRLINE COMPANY
SCIENTIFIC COLLABORATORS
MEDIA PARTNERSSAP/YSP PROGRAM SPONSOR
CO-SPONSOR PARTNERS GREEN PARTNERS
PREMIUM SPONSORS BEST POSTER AWARDS 
SPONSOR
